Impact of Varietal Improvement in
West African Crop Ecologies
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This ex-post impact study, recently submitted to investment in varietal improvement, 197 varieties
the CGIAR Impact Assessment and Evaluation have been released over the past 20 years, which
Group, found that productivity improvement from have generated sizable gainsin rice productivity.
genetic enhancement and pure-line selection Using conservative adoption estimates, and
contributed approximately US$374 million to relying upon historical dataon national costsof rice
the US$1.85 billion rice-production economy imports, the study determined that varieta improve-
in the seven most important rice-producing ment contributes, on the average, US$374 million
nations of West Africa in 1998. Overall, genetic per year to the regional economy and could be as
enhancement and transfer has increased net high as US$848 million (Fig. 1). Over 39% of this
revenues by US$100 per hectare, but the gain gain is attributable to CGIAR germplasm-
is highest in the irrigated and rainfed lowland improvement programs either as direct varietal
ecologies. products or as parents in national breeding
Background

Thehistory of varietal improvement
in West Africamay be characterized
as digunct, with many actors and
overlapping activities often
simultaneously pursuing similar
objectives until the late 1980s. In
the 1990s, varietal improvement
activities were centralized at
WARDA and new collaborative
mechanismshavedeveloped in order
to facilitate varietal improvement
and to target the more difficult rice-
production ecologies of the rainfed
lowlands and uplands. Despite this
past, case-study evidencein several
countries indicates that the returns
to investment in rice research have
always exceeded 20% annually and
a revision of these studies would Value (US$ million)
likely indicate higher returns.
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Figure 1. Probability Distribution of the Regional Financial Impact of

Findings Varietal Improvement and Transfer

Thisstudy hasindicated that limited

resources are invested in varietal improvement. programs. In addition to the role of CGIAR
Each year, approximately 36 scientist-yearsin the programs in varietal development, this study has
national programsand 10 additional scientist-years identified a second important role of CGIAR
at WARDA are allocated to rice varietal Centers in coordinating germplasm exchange,
improvement. Financial investment doesnot exceed including regional and exotic traditional varietiesas
US$3.2 million annually. Despite such limited well as varieties developed by Asian national
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programs. Across the region, few varieties have
generated panterritorial impact, underscoring the
importance of highly variable production conditions
even within favorable ecologies.

Varieta gainshavelargely occurredinthemore
favorable ecologies: the irrigated and rainfed
lowlands. According to national partners, adoption

that transfer of varietiesinto ahighly heterogenous
production ecology ispossible. Inthenext fiveyears,
37 new varieties for the uplands are expected to
be released including low-management O. sativa
cultivars and several of WARDA's ‘ new rices for
Africa —stable progeny of interspecific crosses
between Asian (Oryza sativa) and African

rates are close to 100% in the irrigated ecologies
and about 62% in therainfed lowlands. Per-hectare
gains in output are approximately US$232 and
US$163, respectively. While the production of
improved materials for the mangrove ecology has
been impressive, per-hectare gains here have been
about US$69, largely due to the high productivity
of the ecology even when cultivated to tradi-
tional varieties. Almost al impact in the floating
ecology isdueto the transfer of Asian deep-water
materials.

By contrast, gains in the uplands have been
much more modest, especially outside of Nigeria.
While adoption ratesin Nigeriaare high, theyield
gains per hectare have been dight. In other upland
rice producing countries, adoption rates of improved
materials do not exceed 20% when introduced
traditional varietiesare excluded. Inthetraditional
upland rice growing belt of West Africa of Céte
d'Ivoire, Liberia, Sierral.eone and Guinea, almost
all popular released varietiesare pure-linetraditional
varieties: LAC 23, Moraberekan, |guape Cateto,
Ngovie, Ngiema Yakei and OS6. Nonetheless,
productivity has only increased by US$32 per
hectare within that ecol ogy.

The widespread coverage of introduced
varieties (including traditional varieties) indicates

(O. glaberrima) rices. Many of these varieties
have shown productivity gains of 24% over local
varieties in widespread farmer-controlled
evaluations. The financial value of such againin
just Guinea, Céte d’'lvoire and Sierra Leone,
assuming a 10% adoption rate, would amount to
nearly US$8 million per year—thisrisesto nearly
US$20 million at 25% adoption rates.

In addition to the upland ecology, 31 new
varieties are destined for release in the rainfed
lowlands. Many of these varieties have been
developed to target stress-prone areas for which
introduced Asian germplasm did not generate
productivity gains. These two ecologies represent
strategically important areas for future research
and extension activities as they cover more than
70% of thetotal rice area cultivated annually.
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